To investigate the acquisition of quinolone resistance, we examined mutations in the quinolone resistance-determining region (QRDR) of type II topoisomerase genes in ciprofloxacin (CIP)-resistant clinical isolates and in vitro mutants of Streptococcus parauberis. The CIP-resistant clinical isolates had one base change responsible for a Ser-79→Thr in the QRDR of parC. However, the CIP-resistant in vitro mutants had an altered QRDR of parC (Ser-79→Ile) that differed from that of the isolates. None of the CIP-resistant S. parauberis clinical isolates or in vitro mutants exhibited amino acid changes in gyrA or gyrB. However, even though involvement in the increased resistance was not clear, an Arg-449→Ser mutation outside of the QRDR of parE was detected in CIP-resistant mutant 2P1. These results suggest that the topoisomerase IV gene, parC (and possibly parE, as well), is the primary ciprofloxacin target in S. parauberis. Additionally we established a high-resolution melting (HRM) assay capable of detecting the dominant mutation in four type II topoisomerase genes conferring ciprofloxacin resistance. These rapid and reliable assays may provide a convenient method of surveillance for genetic mutations conferring antibiotic resistance.
서 론
, Edwardsiella tarda (Kim et al., 2003) . Streptococcus parauberis, S. iniae, Lactococcus garvieae (Baeck et al., 2006) , S. parauberis . , . quinolone nalidixic acid, oxolinic acid fluoroquinolone ciprofloxacin, enrofloxacin, norfloxacin, pefloxacin . Quinolones DNA DNA gyrase (topoisomerase II) topoisomerase IV DNA (Gellert et al., 1976) Zhao, 1997) . quinolone DNA gyrase gyrA gyrB , topoisomerase IV parC, parE , 4 quinolone quinolone resistance-determining region (QRDR) (Piddock, 1999; Tanaka et al., 2000) .
High-resolution melting (HRM) PCR amplicon intercalating fluorescent dye , target florescence signal (Kristensen and Dobrovic, 2008; Tajiri-Utagawa et al., 2008; Wittwer et al., 2003 
약제 감수성 시험
broth dilution (Gruson, 2005) . (Table 3) . CIP-MIC 0.5 g/mL 12044 K14 topoisomerase QRDR (data not shown).
Total DNA 분리 및 PCR

CIP-resistant in vitro mutant 에서의 topoisomerase 유전자의 변화 분석
Wild type S. parauberis 7002 CIP MH agar 4 in vitro CIPmutant (Fig. 1) . 4 (1P1, 2P1, 3P1 4P1) CIP-MIC topoisomerase II IV PCR QRDR (Table 4) . CIP-MIC 1 g/mL mutant 2P1 gyrA (C-242-T) parE (C-1345-A) 
